Meconium aspiration injury: Uncoupling between the in vivo physiologic and in vitro inflammatory responses.
OBJECTIVE: To correlate the in vivo physiologic changes that occur with meconium aspiration injury to an associated in vitro cellular response to meconium. DESIGN: Experimental, prospective, randomized, controlled study. SETTING: University research laboratory. SUBJECTS: Eighteen adult Sprague-Dawley rats with meconium aspiration injury. INTERVENTIONS: Rats were given 3 mL/kg of a 25% meconium solution and were treated with conventional gas ventilation; nine rats were given exogenous surfactant therapy (Survanta, 4 mL/kg), and nine rats were not treated (control). Bronchoalveolar lavages were collected for total cell counts. Histologic samples also were taken for analysis. In addition, the in vitro effect of meconium on granulocytic elastase release from human neutrophils was determined. MEASUREMENTS AND MAIN RESULTS: Meconium caused significant morbidity in vivo, including poor oxygenation, elevated Paco(2), diminished compliance, and elevated white cell count in the bronchial lavages. Lung white cell count was significantly less in the surfactant group (p <.01). Meconium did not cause elastase release from human neutrophils in vitro. CONCLUSIONS: This study demonstrated uncoupling between in vivo physiologic responses to meconium injury in rats and the in vitro effect of meconium on human neutrophils. Surfactant therapy alleviated some of the perturbations associated with meconium injury, including a reduction in the inflammatory cell count in lung lavages. The absence of direct neutrophil activation by meconium suggests the requirement of an intermediary in the pathogenesis of meconium aspiration injury.